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Infection with severe fever with thrombocytopenia syn-
drome (SFTS) virus, which can cause hemorrhagic fe-
brile illness, is often transmitted by ticks. We identified
3 patients with SFTS in or near Bangkok, Thailand. Our
results underscore a need for heightened awareness by
clinicians of possible SFTS virus, even in urban centers.
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Severe fever with thrombocytopenia syndrome
(SFTS) is a tickborne viral disease associated with
acute fever, possibly accompanied by vomiting, diar-
rhea, fatigue, myalgia, and leukocytopenia (1). Most
reports of infection have come from studies in South
Korea, Japan, and China, although Taiwan, Vietnam,
and Myanmar have had confirmed cases in recent
years (2). Severe infections can cause hemorrhagic
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fever and multiple organ failure leading to death.
SFTS results from infection by the SFTS virus (SFTSV,
newly renamed Dabie bandavirus), an RNA virus in
the family Phenuiviridae, genus Bandavirus (3). More
frequent arbovirus infections in Thailand, primarily
dengue and chikungunya, often confound diagno-
sis of febrile illness caused by other viruses such as
SFTSV because most clinicians lack awareness.

Testing during an upsurge in chikungunya virus
infection in Thailand at the end of 2018 found that
>70% of acute febrile illnesses were laboratory-con-
firmed chikungunya (4). As the proportion of chikun-
gunya virus-positive samples eventually decreased,
we began to screen for other common viral etiologies
of acute fever, including dengue and Zika viruses
(Appendix Figure, https://wwwnc.cdc.gov/EID/
article/28/12/22-1183-Appl.pdf). Because SFTSV had
been reported in 2 patients in Vietnam (5) at the time,
when the samples from Thailand tested negative for
all 3 more common viruses, we began examining for
possible SFTSV infection. The Institutional Review
Board of Chulalongkorn University Faculty of Medi-
cine approved this study (IRB number 0453/65).

We subjected de-identified archived RNA sam-
ples from 712 patients from Bangkok and surround-
ing areas, hospitalized during October 2018-March
2021, to reverse transcription PCR to detect the nu-
cleoprotein gene region of the small (S) segment of
SFTSV (6). Three samples tested positive, so we used
3 primer sets described elsewhere (7) to determine
full-length S-segment nucleotide sequences. We de-
posited sequences in the GenBank database (acces-
sion numbers ON840548-50) and constructed the
SFTSV S-segment phylogenetic tree using MEGA11
(https:/ /www.megasoftware.net).

Phylogenetic analysis suggested that the 3 SFTSV
strains from Thailand shared ~99.7% nucleotide se-
quence identities and were genetically closest to the
SFTSV strains from China identified in 2012-2017
(99.3%-99.6% nucleotide identity) (Figure; Appendix
Table). On the basis of available clinical records, all
3 patients reported myalgia with lower than normal
leukocyte (<3,000 cells/uL) and platelet (<110,000
cells/uL) counts (Table). Two patients experienced el-
evated alanine and aspartate aminotransferase levels
(>60 U/L). Although patient 1 did not demonstrate
substantially altered leukocyte count or blood chem-
istry, he experienced gastrointestinal symptoms (ab-
dominal pain, nausea, vomiting, and diarrhea).

Patients reported no history of travel within 3 weeks
before symptom onset. Patients 1 and 3 lived in Bang-
kok, whereas patient 2 lived in Chachoengsao Province,
~40 km east of Bangkok. Because international travel
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Figure. Phylogenetic analysis

of the S segment sequence
(1,674 bp) of 3 SFTSV strains
from Thailand (bold) compared
with reference sequences. The
tree was generated using the
maximum-likelihood method
based on the Kimura 2-parameter
model with 1,000 bootstrap
replicates. Strains are noted with
GenBank accession numbers,
country, and year of isolation.
Bootstrap values >70% are
indicated at the branch nodes.
Scale bar indicates the number of
substitutions per site.
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Table. Characteristics and detection of severe fever with thrombocytopenia syndrome virus in 3 patients in Thailand, 2019-2020.

Category Patient 1 Patient 2 Patient 3
Age, y/sex 60/M 16/M 52/F
Location Bangkok Chachoengsao Bangkok
Collection date 2019 Nov 14 2020 May 10 2020 Oct 19
Clinical manifestations
Temperature 37.2°C 40.6°C 38.1°C
Clinical signs and symptoms Myalgia, arthralgia, cough, Myalgia Myalgia, arthralgia
nausea, vomiting,
abdominal pain, diarrhea
Laboratory findings (reference range)
Leukocytes, cells/pL (4,1700-10,900) 1,790 900 2,770
Neutrophils, % (40-72) 45 31 62
Lymphocytes, % (18-49) 42 59 34
Platelets, cells/uL (140,000—400,000) 107,000 45,000 121,000
Aspartate aminotransferase, U/L (<40) Not done 102 1,758
Alanine aminotransferase, U/L (<41) 24 63 973
Pathogens tested for but not detected Rickettsia/Orientia spp., Rickettsia/Orientia spp., influenza  Rickettsia/Orientia

influenza A/B

A/B, Epstein-Barr, hepatitis B/C,
SARS-CoV-2, malaria, Leptospira,
Burkholderia pseudomallei

spp., hepatitis A/B
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was severely limited during the global coronavirus pan-
demic beginning in 2020, transboundary transmission
of SFTSV was unlikely.

A study in South Korea found that roughly one
quarter of SFTSV infections accompanied scrub ty-
phus caused by Orientia tsutsugamushi infection (8)
and suggested the possibility of the chigger mite as
a potential vector of the virus. To further investigate
potential co-infection with tickborne and chigger-
borne bacteria, we performed multiplexed quantita-
tive PCR to detect Orientia and Rickettsiae spp. None
of our 3 patients tested positive for these bacteria.

Our study identified SFTSV by analyzing febrile
illnesses among patients who previously tested nega-
tive for arboviruses typically suspected of causing
acute fever in Thailand. We found that <0.5% of these
samples tested positive for SFTSV, which represented
only 0.1% prevalence when all febrile illnesses were
considered. However, this percentage might be high-
er in patients residing in rural areas or who engage
in agriculture. A strength of this study was confirma-
tion of SFTSV from full-length S-segment nucleotide
sequences from 3 symptomatic patients residing in
urban areas during November 2019-October 2020.

We do not know how the patients in our study
contracted SFTSV, particularly the identities of any
likely reservoir hosts and arthropod vectors, because
of limited available clinical information regarding viral
exposure. To date, 4 tick species are known vectors for
SFTSV: Haemaphysalis longicornis, Amblyomma testudi-
narium, Rhipicephalus microplus, and Ixodes nipponensis,
the last of which is not present in Thailand (9,10). R.
microplus is often found in livestock animals in coun-
tries in Southeast Asia, but all 3 patients in our study
were urban dwellers. Our study was limited by using
data from retrospective evaluation of clinical records,
which could have been more comprehensive had phy-
sicians initially suspected SFTS. Also, the fact that pa-
tients did not travel internationally could not rule out
domestic rural exposure to SFTSV. Another limitation
was that insufficient S-segment sequences from SFTSV
strains previously identified in countries in Southeast
Asia, such as Myanmar and Vietnam, were available in
the public database, preventing direct genetic compar-
ison with the strains from Thailand identified in this
study. Nevertheless, our finding of detailed molecular
evidence of SFTSV infection in Thailand, although in
very few patients to date, should increase awareness
of SFTS and warrants further exploration into possible
transmission cycles in tropical urban settings.
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Appendix
Appendix Table. Comparison of the nucleotide identities of the S (small) segment sequence among the SFTSV strains*
No. SFTSVS segment sequence 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
1 ON840548 Thailand_2019 ID 99.8 998 992 994 992 965 96.0 956 956 956 958 954 945 945 945 949 944 948 943 943
2 ONB840549_Thailand_2020 99.8 ID 99.8 991 993 991 965 96.1 957 957 957 959 955 945 945 947 949 944 948 943 944
3 ON840550_Thailand_2020 99.8 99.8 ID 99.1 993 991 965 959 957 957 957 959 955 945 944 945 948 943 947 944 942
4 KU664012_China/2012 99.2 99.1 991 ID 99.8 995 968 963 959 959 961 961 957 948 948 947 950 946 951 947 946
5 MK524357_China/2017 99.4 993 993 998 ID 99.7 970 965 961 961 96.1 963 959 950 950 949 952 948 953 949 9438
6 KR230805_China_2014 99.2 99.1 991 995 997 ID 971 966 962 962 961 964 959 952 950 950 953 949 952 949 948
7 MT683685_South Korea_2017 96.5 96.5 965 96.8 97.0 97.1 ID 96.2 957 959 956 957 954 944 946 946 945 945 951 947 946
8 AB985544 Japan_2013 96.0 96.1 959 963 965 966 96.2 ID 96.3 966 959 961 958 953 951 949 952 949 952 948 949
9 AB985559 Japan_2014 956 957 957 959 961 96.2 957 96.3 ID 98.0 959 963 959 947 947 949 952 948 954 948 948
10 MF094816_South Korea_2015 95,6 95.7 957 959 96.1 96.2 959 96.6 98.0 ID 964 966 963 949 948 952 956 951 954 951 949
11 KP663742_South Korea_2014 956 957 957 96.1 96.1 96.1 956 959 959 964 ID 979 978 954 953 951 951 948 958 952 95.0
12 LC462231_Japan_2018 958 959 959 961 963 964 957 96.1 963 96.6 97.9 ID 986 952 953 949 951 948 955 951 949
13 MN830173_Taiwan_2019 954 955 955 957 959 959 954 958 959 963 97.8 98.6 ID 951 951 948 950 947 953 949 947
14  KP663733_South Korea_2014 945 945 945 948 950 952 944 953 947 949 954 952 951 ID 974 951 953 951 956 950 9438
15 OM45208920_China_2020 945 945 944 948 950 950 946 951 947 948 953 953 951 974 ID 951 952 949 959 947 945
16 MZ773046_China_2020 945 947 945 947 949 950 946 949 949 952 951 949 948 951 951 ID 98.2 98.0 954 946 947
17 HQ141603_China_2010 949 949 948 950 952 953 945 952 952 956 951 951 950 953 952 982 ID 985 954 952 951
18 NCO043452_China_2014 944 944 943 946 948 949 945 949 948 951 948 948 947 951 949 980 985 ID 953 95.0 948
19 MK524369_China_2017 948 948 947 951 953 952 951 952 954 954 958 955 953 956 959 954 954 953 ID 96.6 96.3
20 KF358693_South Korea_2012 94.3 943 944 947 949 949 947 948 948 951 952 951 949 950 947 946 952 950 96.6 ID 98.3
21 OM452026_China_2018 943 944 942 946 948 948 946 949 948 949 950 949 947 948 945 947 951 948 96.3 983 ID

*SFTSV, severe fever with thrombocytopenia syndrome virus; ID, identity percentage not applicable

Page 1 of 2


https://doi.org/10.3201/eid2812.221183

Patients with acute

fever N =2,511

!

Chikungunya virus testing

gRT-PCR and IgM

v

Negativi

e =902

A

4

'

Positive = 1,609

Dengue an
testing

d Zika virus
gRT-PCR

'

Negative = 804

A4

for SFTSV testing
N =712

Sufficient materials remaining

'

DENV positive = 54
ZIKV positive = 42

Both DENV/ZIKV positive = 2

Appendix Figure. Febrile illness samples chosen for SFTSV testing
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